TITLE OF STUDY
Evaluation of effects of an exercise program on back-health
CONDITION
Healthy participants, as well as persons with chronic low back pain.
OBJECTIVE(S)
Evaluation of effects of a health-insurance initiated program for backhealth in companies.
INTERVENTIONS(S)
Intervention: Structured training to strengthen (vitalize) back muscles (3 days per week for 20 min.) over a period of 20 weeks.
Control group: 20 weeks no intervention as waiting-control group, followed by a training intervention over a period of 20 weeks (see intervention)
Duration of intervention per patient: 20 weeks 
STUDY TYPE
Prospective, randomized and controlled study.
STATISTICAL ANALYSIS

Effectivity:
The primary goal of the study is to show that a structured training to strengthen the back-muscles over 20 weeks results in an improvement of isometric low back strength in comparison to the control group. The two-sided type1 error is defined as 5%.
Description of the statistic evaluation of the primary endpoint The primary evaluation is carried out in the intention-to-treat (ITT) population. For back strength in newton meter an ANCOVA-Model will be used with the before-after difference as dependent-variable. Important co-variables are baseline strength, the group (intervention or control), low-back pain (yes/no) as well as the company. The intervention is successful, if the lower mark of the two-sided 95%-confidence interval is bigger than 0.
Secondary endpoints
The most important secondary endpoints will be evaluated as the primary endpoint. For dichotomic endpoints a logistic regression will be used and adjusted for the same co-variables. 95%-confidence interval will be calculated for all secondary endpoints.
Safety and incidences
Any unexpected event of randomized participants will be captured and descriptively compared between the groups. 
SAMPLE SIZE
THE MEDICAL PROBLEM
EVIDENCE
Low-back pain is still the most common kind of pain in the population. Approximately one-third of men and women suffer from chronic dorsalgia (see fig. 1 ). Back pain can be divided in specific and non-specific pain. Specific back pain has an explicit diagnosable cause, for example herniated disks, spinal canal stenosis, vertebral body fractions, tumors, infections or inflammatory diseases. Non-specific dorsalgia has no physiological diagnosable cause. 15 percent of all patients with dorsalgia have specific pain, 85 percent have nonspecific pain, which heavily complicates the treatment. Consequences of dorsalgia besides restricted subjective health and reduced productivity are also industrial accidents plus early pension. Backache is still the cause for every tenth day of incapacity to work in Germany.
In the ranking of top 10 diseases with the longest period of disability dorsalgia (ICD-10-GM: M54) is on the first place amongst AOK-members (without pensioners) with 14.5 million days of incapacity to work. This equates the percentage of 7.0 %. Per case there are 11.7 days of incapacity to work (women 12.2 days, men 11.4 days). Barmer GEK (health insurance) also has dorsalgia on the first position of their ranking of days of incapacity to work from 2009 (round about 6.5 % of all days of incapacity to work) (2)
THE NEED FOR A TRIAL
Accordingly high is the claiming of ambulant and stationary medical care because of back pain (see Fig. 2 ). The absence from work as well as the costs for the health insurances display an actual and future significant socio-economic problem in Germany. Dorsalgia is still a widespread disease that mostly accrues because of one-sided exposure and sedentary. Sports and exercises have to be inherent parts for the therapy of dorsalgia, ideally also for prevention.
Promising is the concept of the so called segmental stabilization. Segmental stabilization means to strengthen the individual movement segments of the spine. Primarily responsible for that are the deep-seated muscles of the spine (e.g. muscle M. transversus abdominis and the M. multifidus lumbalis). Those are no big or strong muscles, but sensible muscles that put single parts of the vertebral body in the biomechanical right position to protect intervertebral disc in case of wrong exposure. In the review of Rackwitz (2006) (3) the segmental stabilization exercises (SSE), were evaluated as reference to acute, subacute and chronical dorsalgia (low back pain). The parameters are pain, the disability caused by dorsalgia and the return to the workplace. The review has following outcome: by acute dorsalgia, SSE is for short-term pain lowering and incapacity as effective as medical treatment (general practitioner). To achieve longterm pain lowering segmental stabilization exercises are more effective than medical treatment. In case of chronical dorsalgia SSE are on short-and long-term more effective than medical treatment (general practitioner) to reduce pain and incapacity. Certainly this training isn't studied enough in terms of its effectiveness on the strength of the back muscles and the ability to work of employees in companies. Therefor the effects of instructed but independent executed 20-week training with focus on SSE, in a larger group with and without unspecific lumbar dorsalgia will be tested in this study. 
JUSTIFICATION OF DESIGN ASPECTS
CONTROL(S) / COMPARATOR(S)
The intervention group will get an individual instruction for the training of the back muscles by physiotherapists after the screening examination. The exercises will be educated, controlled and adjusted by the trainer through regular meetings (once per month). The educated exercises should be executed independently on 3 days per week, each 20 min. Additionally employees of the AOK will search for fitting primary and secondary preventive activities for back-health and increasing of physical activity in everyday life, and offer those to participants.
The control group won't have any intervention (usual care) and will be asked to keep their actual lifestyle. After the control period, those participants will do the 20 week intervention (waiting control group). 
INCLUSION / EXCLUSION CRITERIA
OUTCOME MEASURES
Key primary endpoint: -Isometric low back strength (newton meter in 0 degree extension) as the post-pre difference Key secondary endpoints: -Isometric strength of lateral flexion to the left and right -modification of dorsalgia with help of the Oswestry low back pain disability questionnaire (OBQ) -Visual analog scale (VAS) -Determination of the health claiming life quality by using the questionnaire SF-36 -Work-Ability-Index -Freiburger activity questionnaire -sick days
METHODS AGAINST BIAS
This is a prospective, randomized-controlled, and observer-blinded study. An exercise instructor will take control over the tests of the back strength before and after the 20 week intervention. He does not get any information about the group allocation of subjects by randomization. The training requirements with instruction will be executed by a different exercise instructor. It will be a central randomization stratified by the company as well as the health status of the subscriber (back pain and no back pain), for reason that these variables have a big impact of the primary end point. The evaluation of the primary and the most important secondary end points is made after the intention-to-treat-principle (ITT principle) to avoid an overestimation of the effect through drop-outs. Missing values will be conservatively replaced. The baseline-observation-carriedforward method (BOCF) is used for back strength measured in Newton meter.
PROPOSED SAMPLE SIZE / POWER CALCULATIONS
The primary goal of the study is to show that an improvement of the isometric low back strength can be achieved after 20 weeks of training. The back strength is measured in newton meter, in which case high values are positive. By looking at the after-before differences, positive trunk strength-differences indicate an improvement of the functional back health. We plan to include 200 volunteers. Therefore the planning is calculated in nQuery Advisor 7.0, which effect could be shown by given number of subjects. The number of evaluable patients is based on data of an prospective, randomized study with 21 volunteers from Moon HJ et al., Ann Rehabil Med., 2013, 37(1): 110-117, in which two intervention methods are being executed on patients with chronical back pain for a period of eight weeks. In the group with a similar training comparable to the planed intervention a mean improvement from 104.0 (sd=42.5) to 135.2 (sd=75.9) could be observed. Assuming that the control group remains similar and both groups start with the same baseline-values (average= 104.0), it comes to the result that with a t-test for same variances (bigger variance to conservative planning (sd= 75.9)), a 1. Type error of 5 % (double sided) and a power of 80%, an improvement up to 134.22 Newton meter can be expected. This correlates roughly to the change which Moon et al. has been shown and is considered relevantly so that the number of cases can be considered as adequate.
FEASIBILITY OF RECRUITMENT
The recruiting of volunteers for the AOK prevention program for back health will take place in three companies over an internal informative events and internal advertisement. The number of employees in these companies is all in all about 2000 employees. Due to the expectedly positive effects of the event and the degree of esteem of training to strengthen the musculoskeletal system, we are not expecting any problems referring to the recruitment. We expect that the planned 200 volunteers will be recruited.
STATISTICAL ANALYSIS
Design
The planned study is a randomized-controlled, and observer-blinded study. Volunteers from three different companies, which conform to the inclusion and exclusion criteria, will be randomized into an intervention-or waitlist control group central 1:1 after screening. The randomization will be stratified after back pain (yes versus no) as well as the company, which is an important influence. Subsequent to that the waitlist-control group receives a 20 week long Intervention phase the same training. In both groups will be raised the primary final point of the trunk strength in newton meter and the secondary final point before and after the intervention.
Primary analyses:
For the analysis of the primary end point of low-back strength, measured in newton, a ANCOVAmodel, with a mean after-before difference, is used as the variable of interest. Important influences are the baseline-values of low-back strength, the groups (intervention or waitlistcontrol group), back pain (yes/no) and the company. The intervention is successful, when the lower boundary of the two-sided 95%-confidence interval is bigger than 0.
Auswertung der sekundären Endpunkte
The most important secondary end points will be analyzed as same as the primary end points. For dichotomous end points a logistic regression, adjusted for the same co-variables, will be used. For all secondary endpoints 95% confidence intervals will be calculated.
Safety Analysis
Unexpected events will be documented as absolute und relative numbers. The comparison of groups will be analyzed with the Chi-quadrat test and p-values will be considered descriptively.
ETHICAL CONSIDERATIONS
There are no specific risks by the conduction of this study. The study team involves every important competence, which is relevant for the project. Dr. Sven Haufe, sports scientist, principal investigator and author of many publications, has experiences in the execution of clinical studies and the support of employees in the workplace prevention. Prof. Dr. Uwe Tegtbur, director of the Institute of sports medicine, has experiences in the direction and execution of studies referring to internal employee prevention (fit for work and life as an interdisciplinary MHH-prevention offer for employees, also as courses appropriating the guideline prevention as well as rebirth-active II). He is the leader of the "Deutschen Olympischen Sportbund" licensed Olympic sport center center in lower Saxony und fulfills therefore quality guidelines referring to sports medical diagnostics.
TRIAL-SUPPORTING FACILITIES
-not applicable 
TOTAL
The study specific work is partially funded by AOK health insurance Co-financing of the trial by a company:
See above
